We develop a singular layer transmission model for continuous-variable quantum key distribution (CVQKD). We show that the singular layer assistance provides improved secret key rates for CVQKD, particularly in crucial low signal-to-noise ratio regimes.
SVD-assisted AMQD-MQA
In the standard K K → AMQD-MQA scheme, a single transmitter generates the input messages of the Kindependent users. The scheme is based on the AMQD modulation and its sub-channel allocation mechanism [2] . The aim of the K-independent users is to provide a simultaneous reliable transmission for K-independent receivers through the physical Gaussian quantum channel N . The multiple access communication is realized by the AMQD modulation, which granulates the inputs of the users into several Gaussian subcarrier CVs. These Gaussian subcarrier CVs are then transmitted through the i N Gaussian sub-channels, following the steps of AMQD. The subset A of transmit users is selected via the procedure of rate selection at the E encoder. Each i N is allocated by 130 MG1.2 (Contributed) 8:45 AM -9:00 AM 978-1-4577-1504-4/14/$26.00 ©2014 IEEE a constant modulation variance 2 ω σ per the x and p quadrature components, which provably provide an optimal solution in low-SNR regimes because its performance is very close to the exact allocation [2] . The Gaussian quadratures that sent via AMQD modulation are dedicated to K-independent users. In Fig. 1 , the elements of the additional layer injected by the SVD are depicted above the functional components of AMQD-MQA.
G aussian m odulation 
Results
The singular layer of CVQKD injects an extra degree of freedom into the transmission to extend the achievable distances and to improve the secret key rates. From the SVD of ( )
, the additional degree of freedom can be exploited to reach an improved performance in the multicarrier transmission of AMQD. The effect of the singular layer on the modulation variance allocation mechanism of the Gaussian subchannels is illustrated in Fig. 2 . The results confirm that the additional degree of freedom brought in by the singular layer can be significantly exploited in the crucial low-SNR regimes, which is particularly convenient for long-distance CVQKD scenarios.
